We investigate the question whether the book to market ratio acts as a "risk-based" or "mispricing-based" proxy for share price formation in Chinese markets. We find that a strong relationship is observed between the firms' book to market ratio and stock returns both in current and following years, while we cannot find a steady relationship between market leverage ratio and stock returns. In addition, the findings support the notion that a mispricing-based explanation is more plausible in China due to the speculative features of the Chinese markets.
Introduction
The book to market effect for stock returns remains inconclusive in the finance literature. Fama and French (1992) argue that book to market ratio has more explanatory power for the cross section of average stock returns than beta does based on the empirically evidence from their study. Similarly, value strategies supporters argue that stock with low price to earnings ratio outperform the market (Basu, 1977; Fama & French, 1992; Noda et al. 2016) . However, the interpretation of these empirical findings remains controversial. So far we have two competing theories to explain this phenomenon. However, it is fair to say that no single hypothesis has received overwhelming empirical support to reject reasonable alternative explanations.
The primary research question of this study is whether the book to market ratio acts as a proxy for risk or mispricing. In addition, it is motivated by the need to test the robustness of Peterkort and Neilsen (2005) and Dempsey (2010) findings in alternative settings. Chinese markets are chosen for the following reasons. Firstly, Fama and French (1998) find that the value effect is captured by a book to market equity ratio in 12 out of 13 major markets. However, the Chinese markets were not included in their study, because the data sample for their study covers the period from 1974 to 1995 for these 13 markets, while the Shanghai stock exchange was established in 1990, followed by the opening ceremony of Shenzhen Stock Exchange in 1991. Therefore, it is understandable that Chinese markets were ignored in their study. However, in the past two decades, the number of listed company has increased from initially 10 in 1990 to 2,494 by the end of 2012. The total market value of all listed stocks increased from 3 billion RMB in 1990 to 23,035.7 in 2012, which is 7,678 times more than that in 1990. In addition, China has experienced dynamic economic growth since 1987, and has become the second largest economy in the world after US in 2010 (Bloomberg 2010). Therefore, this study contributes to an understanding of the literature addressing the association of book to market ratio and stock returns from the dynamic, yet unsophisticated, Chinese stock markets. Secondly, the unique features of Chinese markets imply that Chinese stocks might behave differently from stocks in other markets. In China, the major shareholders are likely to be institutions and the state rather than individuals, and, the state still controls a significant number of listed companies in China even after three decades of economic form and privatisation (Claessens & Fan 2002; Li & Naughon 2007; Gul et al. 2010; Tang et al. 2017 ). In addition, Chinese public firms are typically highly concentrated, which is normally motivated by the benefits of control due to a weak legal system (Hovey et al. 2003; Holdderness 2003; Li & Naughton 2007) . Furthermore, the existence of non-tradeable state shares reduced market liquidity and has become a major obstacle to market efficiency before 2005 (Allen et al. 2005; Hovey & Naughton 2007; Fan et al. 2007; Dempsey 2012; Wang & Chong 2017) .
In 2005, the Chinese authorities introduced a program of gradual floatation of non-tradeable shares for all domestically listed companies. This ongoing reform will have an extensive impact on the investment community and financial system in China in the long run. The overall trading evidence shows that the original non-tradeable shareholders gradually reduce their shareholdings but still retain control through the creation of a less concentrated ownership structure. Chinese data for this study, therefore, has considerably divergent characteristic from data obtained from developed markets. The reminder of this paper is organised as follows. Section 2presents the relevant literature. Section 3 discusses the data and methodology employed in this study. Section 4 reports empirical results of this study. Finally, section 5 presents our conclusions.
Literature Review
Laknoishok et al (1994) state that stocks with high earning to price ratio tend to outperform the market mainly due to systematic mispricing. The mispricing stems from the irrational expectations related to firms' future performance and market valuation formed by naive investors. As a result, out of favor stocks are relatively under-priced, leading to low capital gains. This argument is supported by other studies. For example, Arnott et al (2005) claim that over-priced stocks are normally associated with a low book to market ratio, while the under-priced stocks tend to have high a book to market ratio.
Alternatively, French (1992 &1993) argue that value stocks provide returns because they are fundamentally risker, and book to market ratio is a proxy for risk, which is confirmed by their recent studies ( Fama & French 2015 & 2016 Stocks with high book to market ratio are associated with higher level of fundamental risk, and, therefore, the high average returns are the compensation for bearing extra risk. Similarly, Chan and Chen (1991) argue that firms with high book to market ratio are more likely to be finically distressed. Vassalou and Xing (2004) report that book to market ratio can be used as an indicator for default risk which is systematically priced and captured by book to market ratio in their study. In addition, Agarwal and Poshakwale (2010) and Chen (2012) support the risk-based explanation for the book-to-market in stock returns. However, Golubov and Konstantinidi (2016) question the risk-based explanations for the value premium in their study. As a result, the question remains whether value strategies provide higher returns because of systemically "mispricing" or "risk-based" perspectives. However, from both the "mispricing" and "risk-based" perspectives, the book to market ratio is treated as the outcome of price adjustments.
Turning to our understanding of Chinese markets, the literature on the book to market effect in Chinese markets remains inconclusive. Surprisingly, literature on Chinese markets mainly focuses on the issues of privatization and firm performance (Hovey et al. 2003; Qi et al. 2000; Wang et al. 2016) , IPOs aftermarket performance (Chan et al. 2004; Li & Naughton, 2007) , and price differentials among different classes of shares (Sun & Tong, 2000 , 2003 . Wang (2004) find that firm size, and book-to-market ratio, have a similar impact on stock returns to those in other markets, that is, small stocks outperform large stocks, and value stocks outperform growth stocks. Eun and Huang (2007) confirm that firm size has a significant and negative effect on stock returns. On the other hand, the book-to-market ratio is found to have a significant and positive effect on stock returns, which are consistent with findings of Fama and French (1998) and Rouwenhorst (1999) . In addition, they also report that Chinese investors value A shares more if there are offshore counterparts available (such as B H shares) due to A shares' extra liquidity premium. Drew et al. (2003) , on the other hand, claim that book to market ratio is negatively related to stock returns. Dempsey (2012) finds that book to market ratio captures 'value-for-money' firms with lower levels of debt. However, his paper does not mention projection function of the book to market ratio in Chinese markets. Moosa and Li (2011) argue that trading activity in Chinese markets is dominated by individual investors, because shares controlled by the government are not traded. In addition, Chinese individual investor lack investment knowledge and skill in general, resulting in the dominance of "noise traders'. The behaviour of noise traders explains certain market anomalies in China, such as extensive speculation and excess volatility.
Data and Methodology
Following Peterkort and Nielsen (2005) and Dempsey (2010), we conduct a series of diagnostics tests and try to interpret the relation between stock returns and book to market ratio from risk-based and mispricing-based theories respectively by using Chinese data. Our initial data sample includes all public firms in China from 1999-2011, obtained from the China Stock Market Trading database. To deal with outliners and the (extremely) misreported data, we winsorize all firm level variable at 1% level in both tails of the distribution. As a result, a total of 18,738 firm year observations survived out filtering criteria to be included in the final sample. Panel A of table 1 reports the distribution of firms and their market value on a yearly basis.
In terms of calculation of variables, we capture market leverage (MLEV) as debt to debt and market value of equity D/(D+ME), and book leverage (BLEV) as debt to book value of total asset D/(D+BE). Here D is calculated as book value of total assets minus book value of shareholders' equity. BE is the book value of shareholders' equity and ME is the market value of equity. In addition, we also include variables SIZE and PRICE to control problem of bias in measured returns resulting from transaction and liquidity cost (Kross 1985; Bhardwaj & Brooks 1992) . Size is measured as ln (ME) and PRICE is captured as (1/share price).
Panels B and C of table 1 present the summary statistics and Pearson correlation coefficients for average yearly returns. In this study, we use the stock return in the current year (RETURN t ) and stock returns in the following year (RETRUN t+1 ) respectively to measure the market performance of our sample firms. As observed, Panel C shows that MLEV and BLEV are highly correlated which is consistent with the findings of Peterkort and Nielsen (72%) and Dempsey (24%) . Similarly, we also find a strong negative correlation between B/M and SIZE (-20.3%) and a strong positive correlation between BLEV and SIZE (20.27%), which is consistent with the literature (Dempsey, 2010) . Interestingly, we find a strong negative correlation between B/M and RETURN t, however, the B/M and RETRUN t+1 are negatively correlated. One possible explanation for this finding could be that Chinese markets are dominated by individual investors particularly prior to 2005. These investors mainly focus on short term capital gain instead of long term return and thereby increase the market volatility. ( 
Empirical Findings

Bivariate Sorting
Following Peterkort and Nielsen (2005) and Dempsey (2010), we employ a bivariate sorting procedure that allows us to examine the relationships among MLEV, B/M, BLEV and two stock returns variables. The bivariate sorting is conducted as follows: (1) for each year in our sample, we sort firms into five MLEV quintile portfolios; (2) we sort each of the MLEV quintile portfolios to create five B/M sub-quintile portfolios, which provides 25 portfolios for each year in the sample; (3) the mean value of B/M, BLEV and average stock return are calculated for each portfolio for each year. This double sort procedure is designed to reveal patterns of key ratios related to the primary sort variable, in this case, MLEV. The results are presented in Panels A, B, C and D of Table 2 . Peterkort and Nielsen (2004) and Dempsey (2010) . However, the results are consistent with the findings of Fama and French (1992) that B/M appears to have additional explanatory power for stock returns when compared to market leverage alone. We also summarise the stock returns in following years in panel D. It is interesting to notice that stock returns in following years tend to increase with increasing B/M and decreasing MLEV, which is the opposite pattern to stock returns for the current year. However, after combining findings from all four Panels of Table 2 , we conclude that the returns of Chinese stocks can be either explained by mispricing (measured by B/M), or by the differences in asset risk (captured by MLEV). Therefore, the "mispricing" versus "asset risk" explanation remains unsolved at this stage.
Quintile Portfolios Formed on B/M
We next investigate the effect of B/M on the sample data by using a univariate sorting analysis. First, annul quintile portfolios are created by sorting the B/M ratio of sample firms. Second, the annual average stock returns, MLEV, BLEV, PRICE, and SIZE are calculated for each portfolio. The data analysis process will help us to have a deeper understanding of the relationship between these variables and B/M ratio. Table 3 Panel A presents the results for our base total sample. Again the results show that average stock returns in the current year decrease as B/M increases, which is inconsistent with the findings of Fama and French (1992) and Peterkort and Nielsen (2005) . Again, we also try to capture the projection power of B/M and LEV on future stock returns in Chinese markets. As observed, the following year's stock returns and B/M are positively correlated. In addition, we find that the average stock returns in following year and B/M increase as BLEV decreases, showing an opposite correlation direction with B/M and BLEV of the current year. Overall, a strong link is observed between these variables and stock returns.
However, what remains unclear is whether B/M is capturing market information effects other than leverage. The literature shows that B/M can be viewed as a combined measure of asset risk and financial risk as B/M can be measured as market leverage divided by book leverage (Peterkort & Nielsen 2005) . The book leverage acts as a measure of leverage policy, and firms with risky assets tend to lower their leverage ratio (Fama & French 1998) , thus assets risk increases as book leverage decreases. Market leverage, on the other hand, can be used as a proxy of financial risk, as the change of market leverage mainly depends on the fluctuations in the market value of equity.
Based on these arguments, we can reach two competing explanations First, it is fair to say that B/M is acting as a proxy for leverage as B/M and BLEV are highly related. In addition, changes in firm's market value can lead to the changes in MLEV, which upholds an asset risk explanation. On the other hand, an equally valid alternative is that B/M can be treated as a risk proxy for leverage as a risk factor as stocks are mispriced. The results reveal that B/M and BLEV are highly correlated (60.81%), so that leverage acts as a proxy for B/M as mispricing. It is worth noting that a positive relation is expected between average stock returns and the B/M ratio consistent with both "asset risk" and "mispricing" explanations (Fama & French 1992; Opler & Titman 1994; Cassalou & Xing 2004) .
The use of all equity firms allow us to distinguish between these two competing explanations. The logic is straightforward. If the B/M effect is the outcome of financial leverage, then it should not be revealed for all equity firms. Alternatively, the B/M effect should continue to be observed for all equity firms if the mispricing explanation is correct. Following Peterkort and Nielsen (2005) and Dempsey (2010), we define all equity firms as firms with BLEV and MLEV less than 0.05. Panel B of table 3 presents the results for the all equity sample and shows that the average stock returns in the current year are negatively correlated with B/M, and the average stock returns in following year are positively correlated with B/M. Hence, we conclude that the mispricing explanation can be accepted. The explanation links with Moosa and Li (2011) who argue that trading activity in Chinese markets is dominated by individual investors, because shares controlled by the government are rarely traded, especially before 2005. In addition, Chinese individual investor lack investment knowledge and skill in general, resulting in the dominance of "noise traders'. Furthermore, Chinese investors, generally speaking, are short term focused. The behaviour of short term focused noise trader explains anomalies in China, such as extensive speculation and excess volatility. Thus, the relationship between B/M and stock returns can change dramatically in a short period of time (one year), which is less likely the case in developed markets. De Bondt and Thaler (1985&1987) also argue that extreme losers might outperform the market over the subsequent years. In this study, we did not perform analyses on firms with negative book equity due to the limited observations.
Fama-MacBeth and Pooled Time-Series Cross-Sectional Regressions
We used both the Fama-Macbeth (1973) regressions and pooled time series cross-sectional regressions to further examine the relationship among B/M, MLEV and stock returns. Annual stock returns in the current year and following year are regressed on B/M, LEV and MLEV. Following Peterkort and Nielsen (2005) and Dempsey (2010), we also include SIZE and PRICE as control variables for transaction and liquidity costs. The Fama-MacBeth (1973) results are presented in Table 4 , and the pooled regressions results are shown in Table 5 . Furthermore, panel A and B of Table 4 and 5 present the results from Fama-MacBeth (1973) and pooled regressions for the entire base sample. Panel C and D of Table 4 and 5 present the results from Fama-MacBeth (1973) and pooled regressions for the all equity sample only.
For the whole sample, the results from Panel A Table 4 and 5 shows that in contrast with the literature, the annual average stock returns in the current year are negatively and significantly related to B/M. These results are consistent across all regressions. However, findings from Panel B Table 4 and 5 show that the annual average stock returns in the following year are positively and significantly related to B/M, which is consistent with the findings of Fama-Macbeth (1973) and Peterkort and Nielsen (2005) and Dempsey (2010) , and further confirm the projection power of B/M. The findings are interesting, but consistent with the notion that Chinese markets are relatively speculative and volatile, compared to other mature markets. Empirical evidence shows that Chinese markets are dominated by individual investors, and they account for at least 90% of stocks turnovers (Eun and Huang, 2007) . Mok and Hui (1998) conclude that Chinese individual investors in general are short of investment knowledge, and mainly look for short-term capital speculation, rather than long-term investment returns, which is confirmed by Hovey et al. (2003) , and Moosa and Li (2011) . In addition, Eun and Huang (2007) find that the average annual stock turnover ratio was nearly 483% in their study, far exceeding the turnover ratios observed in developed markets. Similar results are found in other studies (Xu and Wang, 1999; Chen et al, 2010) . Therefore, it is not surprising to see that Chinese individual investors seldom pay attention to the fundamental characteristics of companies closely, rather than pursuing the short term capital gain from selling outperformers. As a result, the current market outperformers are more likely to underperform in the next period.
From panel A and B Table 4 , we also observe that the average coefficient estimates of MLEV does not have significant explanatory power on stock returns in either current year or following year. However, the results of pooled regression in Table 5 shows that MLEV is significantly negatively related to the current year stock returns, and significantly positively related to returns in following year. Therefore, at least we can say that these two variables (B/M and MLEV) are acting in the same directions on stock returns.
When we place B/M and MLEV in the same regression, the explanatory power of B/M and MLEV remains approximately unchanged in terms of the t test. Similar patterns can be found if we use stock returns in the following year as the dependent variable. Overall, it is safe to conclude that B/M has significant influence on the stock returns in China. MLEV on the other hand, does not show a consistent significant impact on stock return across all regressions. Therefore, the mis-pricing explanation appears more plausible for Chinese stocks, which is consistent with investors' behaviour. The results for the all equity sample of the Fama-Macbeth (1973) and pooled time-series cross-sectional regression analysis for all equity samples are presented in panel C and D of Table 4 and 5 respectively. Generally speaking, we find that both B/M and MLEV have lost their explanatory power for the stock returns, in both the current year and following year, except B/M in Panel C Table 5 . The results from Panel C table 5 appear to contradict the leverage explanation prediction of no book to market effect. Therefore, it is difficult for us to reject the notion that both mis-pricing and risk explanations do not work for all equity Chinese firms. In addition, we believe that the decreased explanatory power of B/M and MLEV is mainly attributed to the small sample of all equity Chinese firms. It is difficult to find all equity firms in our sample. We have defined all equity firms as 
Conclusion
This study aims to examine the relationship between book to market ratio and stock returns in Chinese markets. We employ a set of leverage-based diagnostic test to investigate the question of whether the book to market ratio can be used as "risk-based" or "mispricing-based" proxy to explain stock returns in China. The two competing explanations have proved difficult to distinguish in the literature.
Empirical findings show that a strong negative relationship is found between book to market ratio and stock returns in current year, while a strong positive relationship is detected between book to market ratio and stock returns in following year, implying the strong prediction capability of book to market ratio in the speculative Chinese markets. The empirical findings of this study tend to contradict the evidence observed from other markets (Dempsey 2010; Chen 2012 ), which in turn enrich our knowledge about the unique features of Chinese markets. Second, regression results reveal that compared with book to market ratio, the market leverage ratio does not establish a consistently significant explanatory power for stock returns. Therefore, we assume that a mispricing-based explanation is appropriate in the Chinese markets. To further investigate the difference between "the risk-based" and "mispricing-based" explanations, a subsample of all-equity firms was created, and the results are consistent with prediction of the mispricing explanation, while contradicting those of the leverage explanation. The extensive speculation and excess volatility observed in Chinese markets can be used to support our findings. Finally, although this study yielded several new findings, we acknowledge that a limitation is that the data analysis covered the period from 1999-2012. Since that time, China has undergone dramatic economic change which provides the direction for future research. 
